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In this study, we have developed supramolecular catalysts using weak
pai-interactions to accomplish adaptive reaction control, in which catalyst changes the reaction
space according to substrate and/or reactant to construct suitable reaction space and efficiently
promote reaction. Adaptive reaction control of hydrolytic epoxide-opening reaction of meso-epoxides
by self-assembly Co(lll)-salen catalyst demonstrated efficient and highly stereoselective reactions
with wide scope. Adaptive reaction control of 1,4-cyanation of alfa,beta-unsaturated imides by
self-assembly Al(I11)-salen catalyst demonstrated efficient and highly stereoselective reactions
with wide scope, too. A novel hetero-assembly catalyst system with Co(lll)-salen catalyst and Al
(1I1)-salen catalyst using pai-donor-acceptor interactions was developed, and specific acceleration
of epoxide-opening with trimethylsilyl cyanide has been found by using the hertero-assembly catalyst

system.
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Figure 1. Self-assembly cooperative salen catalyst (left) and hetero-assembly cooperative catalyst (right)
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Scheme 1. Expansion of substrate scope of hydrolytic epox1de-open1ng reaction
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Scheme 2. Expansion of substrate scope of 1,4-cyanation to ¢,f-unsaturated imide
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Scheme 3. Epoxide-opening with TMSCN using hetero-assembly bimetallic catalyst system
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